I have evaluated up to 1100 digits of precision the contribution of the 891 4-loop Feynman diagrams contributing to the electron g-2 in QED. The total mass-independent 4-loop contribution is a e = −1.912245764926445574152647167439830054060873390658725345. . . α π
I have evaluated up to 1100 digits of precision the mass-independent contribution to the electron g-2 anomaly of all the 891 diagrams in 4-loop QED, thus finalizing a twenty-year effort [1] [2] [3] [4] [5] [6] [7] begun after the completion of the calculation of 3-loop QED contribution [8] .
Having extracted the power of the fine structure constant α a e (4-loop) = a 
the first digits of the result are a (4) e = −1.912245764926445574152647167439830054060873390658725345171329848. . . .
The full-precision result is shown in table 1. The result (2) is in excellent agreement (0.9σ) with the numerical value a (4) e (Ref. [18] ) = −1.91298(84) ,
latest result of a really impressive pluridecennial effort [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] . By using the best numerical value of a e (5-loop) = 7.795(336) α π 5 (Ref. [18] ), the measurement of the fine structure constant [19] α −1 = 137.035 999 040(90) ,
and the values of mass-dependent QED, hadronic and electroweak contributions (see Ref. [18] and references therein), one finds 
where the first error comes from a (5) e , the second one from the hadronic and electroweak corrections, the last one from α. Conversely, using the experimental measurement of a e [20] where the errors come respectively from a e (5-loop), hadronic and electroweak corrections, and a e . The 891 vertex diagrams contributing to a (4) e are not shown for reasons of space. They can be obtained by inserting an external photon in each possible electron line of the 104 4-loop self-mass diagrams shown in Fig.1 , excluding the vertex diagrams with closed electron loops with an odd number of vertices which give null contribution because of the Furry's theorem. The vertex diagrams can be arranged in 25 gauge-invariant sets (Fig.2) , classifying them according to the number of photon corrections on the same side of the main electron line and the insertions of electron loops (see Ref. [21] for more details on the 3-loop classification). The numerical contributions of each set, truncated to 40 digits, are listed in the table 2. Adding respectively the contributions of diagrams with and without closed electron loops one finds a (4) e (no closed electron loops) = −2.176866027739540077443259355895893938670 ,
e (closed electron loops only) = 0.264620262813094503290612188456063884609 .
The contributions of the sets 17 and 18, the sum of contributions of the sets 11 and 12, and the sum of the contributions of the sets 15 and 16 are in perfect agreement with the analytical results of Ref. [22] . The contributions of all diagrams can be expressed by means of 334 master integrals belonging to 220 topologies. I have fit analytical expressions to the high-precision numerical values of all master integrals and diagram contributions by using the PSLQ algorithm [23, 24] . The analytical expression of a (4) e contains values of harmonic polylogarithms [25] with argument 1, 1 2 , e iπ 3 , e 2iπ 3 , e iπ 2 , a family of one-dimensional integrals of products of elliptic integrals, and the finite terms of the ǫ−expansions of six master integrals belonging to the topologies 81 and 83 of Fig.1 . Work is still in progress to fit analytically these six unknown elliptical constants. The result of the analytical fit can be written as follows:
The terms have been arranged in blocks with equal transcendental weight. The index number is the weight. The terms containing the "usual" transcendental constants are: Cl 2 π 3 ζ(2) .
The terms containing harmonic polylogarithms of e iπ 2 :
The terms containing elliptic constants: 
The term containing the ǫ 0 coefficients of the ǫ−expansion of six master integrals (see f, Fig.3 ):
The numerical values of Eqs. (8)- (25) are listed in Table 3 . In the above expressions ζ(n) = 
K(x) is the complete elliptic integral of the first kind. Note that D 1 (s) = 2J
(1,9) 2 (s), with J (1,9) 2 defined in Eq.(A.12) of Ref. [26] . The integrals f 1 (0, 0, 0) and f 2 (0, 0, 0) were studied in Ref. [6] . The constants A 3 , B 3 and C 3 , defined in Ref. [6] , admit the hypergeometric representations:
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A 3 appears only in the coefficients of the ǫ-expansion of master integrals, and cancels out in the diagram contributions. Fig.3 shows the fundamental elliptic master integrals which contains irreducible combinations of B 3 , C 3 and f m (i, j, k).
The analytical fits of V 6b , V 6a , V 7b , V 7i and the master integrals involved needed PSLQ runs with basis of ∼ 500 elements calculated with 9600 digits of precision. The multi-pair parallel version [24] of the PSLQ algorithm has been essential to work out these difficult analytical fits in reasonable times.
The method used for the computation of the master integrals with precisions up to 9600 digits is essentially based on the difference equation method [1, 2] and the differential equation method [27] [28] [29] . This method and the procedures used for the extraction of g-2 contribution, renormalization, reduction to master integrals, generation and numerical solution of systems of difference and differential equations, (all based on upgrades of the program SYS of Ref. [1] ) will be thoroughly described elsewhere. Figure 2 : Examples of vertex diagrams belonging to the 25 gauge-invariant sets. The number indicates the gauge-invariant set to which the diagram belongs. In the case of the sets 1-16, 24,25, the other diagrams of each set can be obtained by permuting separately the vertices on the left and right side of the main electron line, and considering also the mirror images of the diagrams; in the sets containing diagrams with vacuum polarization insertions, one must also move the vacuum polarization insertion to each internal photon line. In the sets containing light-light diagrams, one must also consider the permutations of the vertices of the electron loop.
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Figure 3: Minimal set of master integrals which contain all the elliptic constants. The double dot in (a ′ ) means that denominator is raised to the power three. (f, f ′ , f ′′ ) and (g, g ′ , g ′′ ) have numerators respectively equal to (1, p.k, (p.k) 2 ). 
